THIS inquiry was begun in 1923 and finished in 1927. Circumstances have prevented an earlier account of our work. As is the case with many similar researches, the original aim of this inquiry has been overshadowed by the discovery of various phenomena of general importance which have come to light during our investigations.
phosphate in acetic acid solution. Manganese was estimated after oxidation to permanganate with sodium bismuthate. Potassium was obtained from a solution of the alkalies by precipitation as cobaltinitrite.
In addition, in one experiment (D) sulvhur as sulphate was estimated in faeces, urine and sweat.
In B and C chlorine was determined in the urine. In D chlorine was measured in the sweat. In C the total nitrogen of the urine was estimated (Kjeldahl) . In C the basal metabolism was determined by Dr. Holmes. In B and C the blood-pressure was observed by Dr. Edgecombe. In C the daily weight of the subject was observed.
The fices were collected daily and ashed so that the analyses could be performed when convenient. In two cases the moisture content was estimated by drying for twenty-four hours on the water bath. The uriine, to which a few c.c. of toluene were added to keep it sterile, was treated like the faeces. The process on this large scale was rendered less intolerable by the use of pure fuming nitric acid.
The sweat was collected by the following method. This procedure seemed to ua entirely novel, as indeed we still believe it to be, so far as the collection of the total metallic ions of unconscious or normal sweat is concerned. A similar method for the collection of chlorides excreted by the skin during violent exercise (route marcbing), has been used in Germany with soldier subjects. In our experiments the utmost care was taken to avoid conscious sweating.
Details of Method of Collection of Ions of the Sweat.-(1) All towels and cotton underwear were twice boiled and repeatedly washed out with distilled water and dried out of contact before use. (2) Distilled water was used throughout for all washings and extractions. (3) At the beginning of each experiment the subject had a bath and was then sluiced down with distilled water and dried. (4) He than put on the prepared underwear, which he wore continuously for four days and nights (one experiment three days and nights). (5) At the end of four days the parts not covered by the underwear were washed, sluiced with distilled water, and dried.
(6) Underwear removed and put by for extraction. (7) Subject scrubbed down with lint, sluiced with distilled water, and washings and lint put by for extraction.
(8) Subject, after being dried, put on fresh underwear, and the processes were repeated for the second and the thitd stages of the experiment. (9) The underwear of each period was repeatedly extracted with boiling distilled water, to 'Which a little acetic acid had been added. (10) The extractions were then added to the washings and lint, and the whole was ashed in porcelain dishes for analysis. The volume of the washings and extractions was 1i gallons or more.
N.B.-The strictest precautions were taken to avoid contamination of the underwear by urine or fieces. Thus the excretion of total ions of roughly 80 per cent. of the body surface was obtained.
RESULTS.
The experiments were called A, B, C, D.
Faces.-The water and solid content of the faeces showed little difference in B througbout the experiment, but in C the increase in water content was over 100 per cent. during the sulphur-water l)eriod. 
Experimenit vitli some looseness of bowels
Urine.-In C, where purgation was marked, the diuresis observed in the earlier experiments on the same subject, living on a non-purin diet, was not observed. On the contrary there was a lessened volume, 5,630 c.c., in the sulphur-water period, as against 6,325 c.c. for the pre-sulphur or basal line period. There was marked purgation. The average amount of solids calculated from the specific gravity, and compared with that of the basal line period, was increased by about 30 per cent. (31 grm. as against 22 -5 grm.), falling again to just below the basal line in the postsulphur stage.
This increase denotes plus metabolism. In B, which was not associated with purgation but rather with moderate constipation (there being no action of the bowel on one day), the diuresis was moderate, about 6 per cent., but the amount of solids in the urine was not markedly increased.
In D, where likewise there was no considerable purgation, but from tima to time looseness of bowels, there was an 8 per cent. increase in the volume of the urine in the sulphur period with an increase of 3 grm. per diem in the excreted solids. In the post-sulphur period this diuresis continued with 10 per cent. reduction in the amount of solids passed.
This result was thus intermediate between that where purgation was present and where comparative constipation obtained.
Total nitrogen of the urine in C also showed an increase as in the earlier experiments (on non-purin diet), but the short duration of the sulphur period probably did not allow this to develop to the amounts previously observed so that it only amounted to 21per cent. (instead of from 5 to 8 per cent.). General Retention of Na ion during sulphur period. The + excretion in three cases out of 4 durinig the sulphur period of Ca, K and Mn ions suggests + metabolism of compounds containing these ions.
The deficient excretion of the Mg ion is probably only due to the method of calenlation which supposes a11 ions of sulphur water to be excreted during the sulphnr-water period.
Possibly the + secretion of K ion is accompanied by replacement of this ion by the retained Na ioii.
Analyses 
During the post-sulphur period the percentage results were about equally divided between plus and minus, except that the retained sodium tended to be excreted and the excretion of magnesium was increased in two experiments out of four. N.B.-All the metallic ions taken in the ingested sulphur water were supposed to be eliminated during the sulphur water period, and were in each case deducted from the results of the sulphur'water periods, before the calculations were made of + or excretion of the ions during those periods, in order to apply the most unfavourable conditions in calculating the obtained results of plus excretion of ions.
The total percentage excretion in the sulphur and post-sulphur stages when taken together show nothing conclusive except a net retention of the sodium during the combined stages.
In experiment D (the only one thus investigated) the percentage excretion of total sulphur was markedly increased during the sulphur water period, over and above that contained in the sulphur water, namely, 89 per cent. during the sulphur period, 17 per cent. during the post-sulphur period, an average excess of over 50 per cent. for the combined periods.
This sustained elimination of sulphur seems to us a very noteworthy result, considering the importance to life and health of sulphur-containing amino-acids (especially such an essential body as cystein and the recently discovered autoxidizable constituent of the cell-glutathione), as so far nothing has been known of the effects of sulphur water on the sulphur metabolism of the body.
It will be noted that by all three avenues (bowel, kidney and skin) the elimination of total sulphur was markedly increased. This result probably has a distinct clinical bearing. Dr. Eve, of Hull, has pointed out -that, in some cases of arthritis, neutral sulphur of the urine is increased, in some instances as much as to eight or ten times the normal amount. As is well recognized, neutral sulphur is that part of the sulphur of the urine which is least oxidized and probably comes direct from tissue breakdown.
Our results throw no light on the question of the ultimate origin of the increased sulphur output, but only point to increased breakdown of sulphur-containing substances, either forming part of the food or coming from the tissues.
Further experimentation on the relative quantities of total, neutral, ethereal, and inorganic., sulphur, would appear a-promising line of research, if combined with accurate observation on the excretion of total nitrogen and urea.
The chlorine excreted in the urine in experiments B and C in the sulphur period shows an interesting relationship to the sodium excreted during the same period when compared with what takes place during the basal and post-sulphur periods.
The excretion of the chlorine ion during the sulphur period is much more increased than that of the sodium ion during the same period, when these are compared with the results obtained in the pre-sulphur or basal period. (See second Chart.) CHART II. The figures of the sulphur period for the ions of chlorine and sodium roughly correspond with those of the atomic weight of those elements. This is probably another way of showing the preferential retention of the sodium ion, or we may say that the body extrudes the chlorine ion with greater ease than it does the sodium ion.
The Possible Modes of Action of Sulphur Water.-(1) The simplest theory is that it acts as a common drench, none being absorbed, the effect being due to osmosis, sulphur water being a hypertonic saline solution, with excretion of water into the ifitestinal canal. If this were so, the constituents of sulphur water should be found in mass in the finces. Reference to the tables of the daily excretion of these ions in 492 6 the faces negatives this idea. The retention of the sodium ion, as shown in Chart I, col. 1, is alone sufficient to establish this point; furthermore, the excess excretion of tbe other ions of sulphur water in the faeces in almost every instance is insufficient to account for the daily intake of each basic (metallic) ion in the sulphur water. That being granted, we have to deal with a problem in metabolic change, the mode of which may be simple or composite.
(2) The body ferments responsible for changes in the tissues may be released or able to act better by the rem'oval of waste products inhibiting or reducing their action. Compare the results obtained in experiments B and C, in relation to the excretion of the ions of calcium, magnesium, sodium and potassium. In B (with constipation) the excretion of each of the four ions is minus on this strict method of comuputation. In C (with purgation), on the other hand, calcium and potassium are both plus; and furthermore the excretion of manganese is noteworthily increased.
The evidence then points to there being increased metabolism when free purgation occurs.
Visitors to Harrogate who experiment with the strong sulphur water in minimal doses, come to the consulting room feeling really ill. Also the cases which do not show the ordinary lixative action of sulphur water do not find the treatment invigorating.
In experiment B the total of the solids of the urine was little altered, whereas in C the increase of solids thus voided was about 30 per cent., a remarkable metabolic effect.
(3) This increased metabolism may be due to direct stimulation of tissue ferments and processes by one or more of the constituent ions of sulphur water. Such an element does exist in sulphur water, i.e. manganese. This analogue of iron, copper, etc.,-is for all practical purposes a new-found constituent. One of us has already suggested a possible significance attaching to this element. It is true that it is present in very small proportion (* 0002 gr. per pint), but tJbis is no argument against its action as a catalyst, since Warburg's experiments on oxidation of metabolites in the presence of minute quantities of iron have been accepted. Further, the earlier work of one of us showed a great stimulation of the xanthine oxidase of the body, resulting in the l)lus excretion of both fractions of uric acid, that is to say, where both the uric acid derived from the body tissues and that due to food were greatly increased. Now the oxidation of hypoxanthine to uric acid has never been accomplished by ordinary oxidizing agents in vitro, but only by the action of xanthinoxidase, a ferment whose action is very special and specific, and which occurs widely in the body and even in milk.
The researches of Dixon (Biochemical Journal) into the anaerobic oxidation of precursors of uric acid by the xanthine oxidase of milk, in the presence of methylene blue, and with or without iron (in vitro) unlike most such oxidations, gave a negative result. Manganese has not been tried so far as we know, but this metal generally corresponds qualitatively with iron so far as catalytic reactions are concerned.
But if a direct stimulation of this ferment by a catalytic agent is the cause of this increased production of uric acid, then we put forward the opinion that the manganese element in sulphur water is the constituent of that fluid likeliest to be responsible. In an earlier paper it was suggested that this plus formation of uric acid was due to some catalyst or oxidase, the presence of manganese in sulphur water then being unknown. At the same time it must not be forgotten that a release of this ferment by the removal of blocking waste products may cause this activation of xanthine oxidase. These last remarks of course apply to the nuclear metabolism from which the true body uric acid is derived and from the nuclear elements of food, in contradistinction with the general metabolism of the body of the cell. At all events the plus excretion of manganese found during these experiments (in three cases out of four) suggests that compounds in the body containing manganese have been broken down into simpler bodies, and then been excreted.
Manganese tends specially to form peroxides, and the splitting up of manganese compounds of the cell-as shown by the plus excretion of manganese-may also be the source of some of the oxygen required to form the hydrogen peroxide so often found during the anaerobic oxidations of intermediate metabolites (in vitro).' That manganese exists in sulphur water in very small proportion is no counterindication to such action is further suggested by the oxidation in vitro of those sulphurcontaining compounds cystein and glutathione where the presence of infinitesimal quantities of iron greatly accelerates such oxidation.
A catalytic power is undoubtedly present in sulphur water as in most natural waters containing manganese ions. The magnitude of this catalytic action will form the subject of a further paper.
The greatly increased amount of sulphur excreted during the taking of sulphur water is probably another instance of the stimulation of a tissue ferment (sulphatase <)riginally found by Neuberg in takediastase and subsequently extracted from the kidney and other orgaDs in man) wvhich may be affected by a similar manganese catalytic reaction.
The simpler dipeptides such as glutathione seeml to be resistant to oxidation in the body, and the cell is impermeable to them. It has been suggested to us that there is a possibility that sulphur water increases the permeability of the cell to suclh compounds and that thus increased oxidation of such substances may be brought about.
This oxidation, by whatever means effected, is a very important reaction, since it must concern the sulphur-containing amino-acids of the food, and is another proof of the increased metabolism due to sulphur water. It will be renlembered that the increase of sulphates for the whole of the sulphur and post-sulphur periods amounted to 53 per cent. t Radium and its breakdown products may l)roduce similar reactions through the emission of a and ey particles. When, however, we consider the widely different amounts of this element existing in natural mineral waters, we think we are justified in believing that if this constituent were the main cause of the metabolic and therapeutic results of the natural mineral waters of Harrogate, the paucity of radium in those springs (as compared with that of some of the Continental Spa waters) would long ago have caused our own sources to pass into desuetude.
(4) Sodium.-That this element is solely responsible for the therapeutic and mizetabolic effect of sulphur water is negatived by the absence of actions such as commonly occur in sulphur water when sodium is taken in solution aa sodium chloride. Again, Sanarelli remarks that at Montecatini the laxative action of waters fdoes not depend on the percentage content of sodium chloride. Of two waters there, he says, the laxative powers of one containing the lesser percentage of this salt has the greater effect. That sodium chloride has in all probability some effect in connexion with the metabolic (metallic ion) alterations, we should be the last to deny.
The absorption and retention in the body of so large a proportion of the sodium ion must have a great effect in changing the crystalloid and colloid constituents of the cell. Such change we suggest must be responsible at least in l)art for the metabolic changes which result from the taking of sulphur water.
In the United States Whelan has carried out extended experiments with hypertonic solutions of the chlorides of sodium, potassium, magnesium, calcium, etc., injected intravenously: *07 gm. per kilo of body weight of 10 per cent. solutions was injected into healthy young women and dogs within such a short period as seven minutes without obvious disturbance. The results obtained may be thus summarized:
(1) Rapid disappearance of sodium from the blood.
(2) A plus excretion of sodium and chlorine in the urine.
(3) The increased excretion in the urine of the other ions (with the possible exception of calcium) followed the injection of any one of the chlorides.
Section ot Balneology and Climatology
The tissues seem to be able to take up almost unlimitedquantities of sodium. That this has a bearing on our results is shown by the retention of sodium during the wlhole period of each of the experiments.
Sodium excretion in Whelan's experiments seemed to be a measure of the diuresis. Meyer and Kohn's experiments of feeding sodium and potassiu-m chlorides to healthy infants may be mentioned. Sodium chloride added to the diet caused a plus excretion of potassium, and the weiglht of the infants increasedl On the other hand, potassium chloride caused a plus excretion of water, sodium, potassium and chloride and loss of weight.
Here then we have a fourth possible mode of action of sulphur water. This is connected with the storage of large quantities of sodium, either in the cell or its fluids. Suchi a condition entails an alteration at least of the cell fluids, possibly of the substratum, as it is termed, with consequent modification of metabolic processes.
Clinically, we are accustomed to note an increase in the general body weight during the first two or three days of taking certain saline sulphulr waters. This has also been observed when the subject has been on a fixed diet and conditions of life. We suggest that this effect is the reverse one to that seen in treatment of cases of cedema associated with kidney disease (the patient being fed on a saltless diet to lessen the cedema-osmosis effect).
Potasslitm.-These results suggest that the absorbed and retained sodium is connected with the plus excretion of calcium and potassium observed in three out of four of our experiments (all but the one in which constipation occurred (ride Whelan's results).
That calcium and potassium excretions are both increased shows the far-reaclling effects on general metabolism, both with moderate and with considerable purgation.
Even in the former case, where the increase of excretion of solids in the urine (as shown by increases in specific gravity of that fluid) is not markedly plus, there is an increased excretion of both calcium and potassium.
Mcynesitm.-As to the temporary retention of magnesiurn we lhave no observation to make, except that this is limited to the sulphur period. Excretion was increased in the post-sulphur period. These figures may have been influenced adversely owing to the calculation of the results on the supposition that all the magnesium taken during the sulphur period was eliminated during that period. The percentage results for sulphur and post-sulphur periods taken together show two with plus and two with negative excretion, and no inference can be drawn from these figures.
Calcia6m.-The excretion of calcium is mainly by the bowel; as mnight be expected from the experiments of Meyer, which show that whatever route is used for the introduction of barium, strontium and calcium, these ions leave the body by *the bowel, rather than by any other channel. He suggests that mass analysis procedures are not delicate enough to show very small quantities of these ions, which should get through the kidney. He compares the want of delicacy of the ordinary methods of analysis with the electroscope methods for showing the presence of minute quantities of radium, a process many thousand times as delicate. The application of this will be apparent noW that we come to deal with barium.
Barium.-This was found only in the faeces. There was none in urine or sweat and attempts to show its presence in the blood have as yet been unsuccessful.
Both mass analysis and spectrographic metlhods wTere used in the latter case.
Further experiments are in progress. The barium recovered from the feeces varied in amount fromi 20 to 80 per ceint.
(average under 50) and the largest amount recovered was in the experiment where there was much purgation. By far the greatest amount excreted was during the sulphur period (ratio, 3 to 1). But the figures put before you witlh regard to the excretion of barium in the lpost-sulphur period do not tell the wlhole story.
The excretion of barium in the post-sulphur l)eriod in two experiments, where the fmces were analysed from day to day, show a very rapid fall following the cessation of mineral water drinking. In C, on the last day of the experimiient (the fourth da+ 9 495 after cessation of sulphur water) only a trace of barium was found in the fieces. In A, only traces of barium were found on the second and third day of the postsulphur period.
Hence we must conclude that a considerable but variable amount of barium is retained in the body tissues, probably in a nearly insoluble state. Whether this retained barium gets further than the intestinal mucosa, or gets as far as the liver, must be determined by other methods. As far as the examination of the blood takes us, we have no right yet to suggest that it enters the general circulation, and the absence of any effects on this last (rise of blood-pressure, etc.), or of any toxic effects due to absorption where the ordinary laxative effects obtain, sustain us in the opinion that the retained barium is locked up as an insoluble or nearly insoluble compound for some considerable priod. As before noted, Meyer's expetiments show that barium, strontium and calcium, however introduced, tend to come out by the bowel. There is one point of analogy which may help us in this matter.
A chemical body, a substitution phenol compound containing arsenic and bismuth, a successor of trepol, has been used by French observers in the treatment of rabbit and human syphilis. It was given intramuscularly with disappearance of the treponema in all cases in from two to four days. There was no relapse, yet at the end of a month on removal of the tissues about the site of injection (in rabbits) almost 100 per cent. of the bismuth was obtained on analysis. The authors suggest that the absence of relapses is due to the fact that there was continuous medication during the whole period. Only 40 micro-milligrams were recovered from the whole liver (Lancet, 1926) . Possibly the fate of barium in sulphur water is similar, but only extended experiments on animals can settle the point as to the ultimate fate of the retained barium, and the micro mass analysis methods of Pregl would, we think, require to be utilized.
Because of the alteration in metabolism and the consequent excess or diminished excretion of the ions contained in sulphur water it is impossible to give percentage results as to the excretion of these ions in the faeces, urine and sweat. Only actual increases and decreases can be shown. Ca, Mg, Na and K in the feces (F), urine (U) and sweat (S) during Sulphur period. Here the great point seems to be the greatly increased excretion by the skin (70 per cent. for the masse d ions), a fact worthy of note in connexion with the clinical results obtained in skin cases not infected with staphylococcic organisms. It is only in the case (B) in which constipation occurred that any of the skin exereta were lessened (results + in 11 out of 12 items).
Generally we can say that in accordance with Meyers' researches, calcium tends to be excreted in a greater indicated percentage from the bowel than in the urine.
With potassium there seems to be selection of avenue as between bowel and kidney in favour of the kidney. Sodium with much purgation was excreted in .greatly increased quantities by the bowel.
There is a final point, possibly of very great clinical importance. This refers to the excretion of the elements of sulphur water by way of the skin during the sulphur-water period (Chart III).
Here the results in experiment A require elimination, as the basal part of the experiment was done under conditions of external temperature and humidity differing from those of the sulphur and post-sulphur periods. Such factors bave considerable effect on-excretion by the skin.
Here sodium, potassium, magnesium and calcium are excreted by the skin in very greatly increased proportion. A massed average increase is observed in all the cases of over 70 per cent., and only one moderate negative result occurs in the whole of the twelve findings.
In the post-sulphur period there is no result to note. Two out of four of the collections of this period were unfortunately lost.
This increase of excretion of the inorganic constituents should be thought of in connexion with the type of skin disorders treated in our spas. The plus excretion of calcium, magnesium, and sodium was greatest; this is interesting in relation to the use of preparations of calcium, etc., in the ordinary treatment of such cases. The proportion of chlorine excreted by the skin also showed a plus amount of roughly 50 per cent. in D. To sum up the results of sulphur-water drinking which wve claim to have established:
(1) An increase of metabolism.
(2) The action of manganese in sulphur water probably provides the catalyst necessary for the stimulation of body ferments and possibly also of xanthine oxidase.
(3) That barium of sulphur water has so far not been found in the general circulation; on the average 50 per cent. is retained. Whether this is slowly-fed to the tissues or is locked up in the intestinal mucosa and thence gradually excreted, or whether it is lodged in the liver and thence gradually fed to the tissues is undecided. In consonance with pharmacological experiments with pure preparations, the avenue of excretion, if any, seems to be the bowel.
(4) There is distinct retention of sodium in the body with an increased extrusion of calcium and potassium. This agrees with results obtained by other experimenters using pure sodium preparations. There must also be a consequent modification of the crystalloid constitution of the cell.
(5) The sulphur metabolism of the body is increased by 50 per cent., and this increase, by analogy with known effects of iron on free cystein and glutathione, may be due to the presence of manganese in sulphur water.
(6) The chlorine ion is extruded from the body with greater ease tllan the sodium ion.
(7) The percentage increases in excretion of chlorine were greatest by the bowel. The increased percentage excretion of sodium was greatest by the urine, except where there was great purgation.
(8) The excreti6n by the skin of calcium, magnesium, sodium and potassium was increased to about 70 per cent. above the normal.
(9) During constipation the excretion of all ions (except sodium by urine and faeces) was decreased. Purgation increased the metabolism most.
The plus excretion of the ions which exist in sulphur water was a result entirely unexpected and especially the plus excretion of manganese. The retention of barium in some position almost if not entirely ouWtside the blood-stream was also unthought of.
The retention of sodium in the general tissues was dimly known, but so far as we know, there were no definite figures proving its extent. The plus excretion of calcium and potassium might have been prognosticated from reading the literature on hypertonic injections of sodium chloride.
The effects on excretion of the various ions,hy the skin appear to us to be very striking.
As to the possible methods by which sulphur water acts we place:
(1) The more rapid removal of waste products when formed.
(2) The probable stimulation of the body ferments, possibly also of xanthine oxidase and sulphatase, by manganese, a constituent of sulphur water.
(3) An alteration in the cell fluids consequent on the absorption and retention of the sodium ion.
(4) Possible increase of permeability of the cell to sulphur-containing bodies. N.B.-(1) may only be a consequence of (2), (3) and (4). We are unable at present to suggest a definite and satisfactory part for barium in the increased metabolism which follows ingestion of sulphur water in quantities clinically suitable.
We wish to express our indebtedness to Professor Sir Frederick Gowland Hopkins, F.R.S., for much encouragement and kindly criticism during the progress of our investigations.
We also wish to express our indebtedness to Professor Pembrey, F.R.S., of Guy's Hospital Medical School, for interest shown in our work, to the Committee of the Harrogate Royal Bath Hospital for facilities granted, and to Mr. Morris, Senior Bath Attendant at the same hospital, for very exact and careful service rendered. 
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Dr. FORTESCUE Fox said the findings of Dr. Brown and Mr. Woodmansey were of considerable importanee in hydrology. He referred especially to the observations which appeared to show a definite increase of metabolism in the sulphur period on the evidence of an excess of manganese, calcium and potassium ions. It might be better to concentrate on definite limited objectives of this kind. He had, however, often pointed out the limitations of research on metabolism in healthy subjects. Sulphur waters were not given to healthy persons. From new knowledge along more than one line of approach, there was reason to believe that the abnormal metabolism of exudations and deposits was more easily effected by external treatment and waters than was the metabolism of the healthy body. It should not be impossible to carry out investigations of this kind upon persons whose metabolism was disordered.
Mr. RACE said that although he presumed that the ions in the ingested water had been deducted in arriving at the final figures, he thought that this should be definitely stated.
The most remarkable increase in the excreted ions during the sulphur period was that of sulphate, and it was a matter for regret that, although a large amount of research work had been directed to the various forms in which the nitrogen portion of the protein molecule was excreted, there was comparatively little reliable data as to the nature of the end products of the sulphur portion, with the exception of the fully oxidized that is excreted as sulphate.
In the cases investigated at Buxton there was no suggestion of an increased sulphur to nitrogen ratio in the urine, although samples contained a proportion of unoxidized sulphur that was larger than the usually accepted normal value.
Dr. HALLS DALLY referred to McCarrison's experiments in India on very large numbers of rats fed on deficiency diets. An addition of Mn 003 to the daily ration obviated in great measure the results previously obtained by such diets.
The PRESIDENT and other Members of the Section also took part in the discussion.
Dr. BROWN and Mr. WOODMANSEY (in reply to Dr. Fortescue Fox) said that their intention was to extend their observations to various types of patholcgical cases (especially those of arthritis), but pointed out the difficulty of adequate control of diet, etc., of ambulant cases in the mineral water hospitals.
Mr. Race's suggestion, for which they thanked him, would be incorporated in the published paper.
They also thanked Dr. Halls DaIly for his favourable criticism of the paper, and also for drawing the readers' attention to the results of McCarrison's work with manganese, and the possible analogy which might exist between the action of this element and that due to vitamins.
